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ABSTRACT 
The research aimed to determine the growth variable correlated to the mini tubers yield of potato 
and obtained the media thickness of cocopeat and frequency of fertilizer which was good for 
growth and yield of potato mini tubers. The research is arranged to use complete randomized 
block design with three replications. The main factor was the thickness of media cocopeat with 
three levels, which was 10 cm, 15 cm and 20 cm. The second factor was the frequency of 
nutrients with two levels, which was three days and six days. The results of the research showed 
that the number of mini tubers yield were influenced by frequency of fertilizer and were not the 
thickness of cocopeat media.The number of mini tubers yield were correlated with height plant, 
leaf area, root length, number of stolon, and stolon effectivity. The number mini tubers yield were 
most affected by number of stolon, and stolon effectivity with the regression model that was Ŷ = -
4.21588** – 0.00338 XPH
ns + 0.00003 XLA
ns – 0.00377 XRL
ns + 0.52317 XNST
** + 0.08233 XSE
**. 
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INTRODUCTION 
Potato is one of the most important crops worldwide: ranking fourth in annual production 
behind the cereal species rice (Oryza sativa), wheat (Triticumaestivum), and barley 
(Hordeumvulgare)(Fernie et al., 2001; Fatchullah, 2017). In the other hand, Potato (Solanum 
tuberosum L.) is one of mankind's most valuable food crops and mainstay in the diets of people 
in many parts of the world (Struiket al., 1999). In Indonesia, potatoes become the supporting food 
diversification program due to its high protein content. Protein in potatoes is able to provide good 
nutrition for adults (Kenneth and Ornelas, 2012). This indicates that potatoes have good potential 
to support food diversification program in order to realize sustainable food security. 
Potato productivity in Indonesia decreased until 3.37% in 2012-2013. Factors contributing 
to the decrease of potato productivity include: (1) the limited use of quality potato seeds, (2) 
potato seed is not available in the field at the time required by farmers, (3) most farmers use 
potato seed from harvests generation are deliberately set aside and stored for use as seed 
(Sayaka andHestina, 2011). The seeds produced by farmers have weaknesses, among others, 
easily contracting the disease and degradation results after the fifth generation. Soil born disease 
is one of the most important constraints limiting potato seed production with soil in Indonesia 
(Muriithi and Irungu, 2004). 
The supply of potatoes seed must be based on a good seed system by fulfilling six 
precisely, ie the variety, quality, quantity, place, time, and price (Sayaka andHestina, 2011). 
Increased of potatoes needs will be followed by increased of potato seeds needs at both breeder 
level and farmer level. However, the increasing of potato seeds needs in Indonesia is not 
followed by the availability of potato seeds. In 2011, the total of potato seeds need 103.582 
tonnes but it was only 15% available. This is because the production of seed potatoes in 
Indonesia is done with a network culture system required a large cost and just some peoples can 
do it. 
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High yield of potatoes can be obtained by using quality seeds in the process of 
cultivation. One of the efforts undertaken by the researchers is to provide microtuber seed (G0) is 
free from soil borne disease with various technologies. The technology that was developed was 
the cultivation of a screen system with sterile cocopeat media as an effort to exploit the potential 
of local resources as a medium for seeding of potato micro tubers(G0).Cocopeat is a planting 
media made from coconut fiber powder. Cocopeat has an easy absorbing and saving water. 
Cocopeat also has pores that facilitate the exchange of air, and the entry of sunlight. The content 
of Trichoderma molds (a type of enzyme from the fungus) can reduce the disease in the soil. 
Cocopeat also contains nutrients needed by plants, in the form of calcium (Ca), magnesium 
(Mg), potassium (K), sodium (Na) and phospor (P) (Kristijono, 2010). 
The production of microtuber seeds is not only determined by the planting media, but the 
timing of nutrient giving also affects the production of potato micro tubers (Getie et al., 2015). 
The time of fertilization application is very determining the growth and yield of crop 
production(Zamami et al., 2016). Provision of nutrient solutions that are too frequent and high 
concentrations will cause toxicity to plants and inhibit plant growth (Wijayaniand Widodo, 2005), 
and if the frequent of nutrient solution is too rare caused nutrient deficiency in plants so that crop 
yield is low.This research aimed to determine the growth variable which has the correlation at the 
yield of potato mini tubers and achieved media thickness of cocopeat and frequency of 
fertilization. 
 
 
MATERIALS AND METHODS 
The research was carried on the greenhouse with at altitude ± 1200 meters above sea 
level in Kaligoa,Brebes, Central Java, Indonesia (7015'42.8''S and 109005'14.3''E) and soil/land 
resources laboratory, Agriculture Faculty, Universitas Jenderal Soedirman. This research started 
on October 2014 till January 2015. The data of cocopeat description in the experimental are 
shown in Table 1. 
Plant Material Potato (Solanumtuberosum L.) plantlets of Tedjo MZ were produced in 
vitro from Indonesia Research Centers Vegetable Crops and cocopeat media. The fertilizers 
were prepared using macro and micro nutrient (CO(NH2)2 0.37 g L
-1; KH2PO4 0.36 g L
-1; KNO3 
0.17 g L-1; Ca(NO3)2 0.51 g L
-1; MgSO4-7H2O 1.13 g L
-1; Fe-EDTA 0.015 g L-1; MnSO4-H2O 
0.0019 g L-1; CuSO4 0.00014 g L
-1; ZnSO4 0.00029 g L
-1; H3BO3 0.00318 g L
-1; NaMoO4 0.00004 
g L-1).  
The concentration of fertilizers was 1 mS cm-1 for the first one month and then increased 
to 2 mS cm-1. The same concentration of fertilizer was used in all treatment. The nutrient solution 
was maintained at the pH range of 5.5–6.5. Potassium hydroxide was used to raise the pH of the 
nutrient solution if lower than the optimal pH range. And phosphoric acid was used for reducing 
pH of the nutrient solution if higher than the optimal pH range (Wahome et al., 2011). 
  The tools utilized for this research are farming tools, drum (100 L), EC meter was used to 
measure a concentration of the fertilizer, a pH meter was used to measure pH of nutrient, and 
thermo-hygrometer. 
The research is arranged to use complete randomized block design with three 
replication. The research used two factors, that was:  
1. The main factors: 
a. The thickness of cocopeat media 10 cm (K1) 
b. The thickness of cocopeat media 15 cm (K2) 
c. The thickness of cocopeat media 20 cm (K3) 
2. The second factors: 
a. The frequency of fertilizer once in 3 days (F1) 
b. The frequency of fertilizer once in 6 days (F2) 
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  The data result of observation used ANOVA analysis and Duncan’s New Mu
Test (DMRT) at 5% level with Ms. excel macro add
2014). The analysis used correlation analysis to determine between growth variable and mini 
tubers yield and the data result would also be analyzed to
and multiple regression analysis with 
et al., 2014). 
 
 
Weather condition in the experimental location
The data of humidity and temperature in the experimental location were shown in Figure 
1. The measurement of humidity 
January 2015.Temperature and humidity during the research 
period (Figure 1). Temperature and humidity 
potato. Temperature and humidity ideal for the growth of the potato plant revolve around the daily 
average temperature of 18-24 °C and humidity of 7
15 °C and daytime temperatures of 20 °C for tuber form process 
 
Figure 1. Average of weekly humidity  and temperature in the period from October, 2014 to 
 
Table 1. Physical and chemical properties of cocopeat
Variable 
pH H2O 
P2O5 available (ppm) 
Field capacity moisture content (%)
CEC (me %) 
 
Table 1 shows that the pH
exchange capacity (CEC), which 
P2O5cocopeat media isvery high at 644.
 
Plant Height and Leaf Area of P
The result showed that the 
different (P ≤ 0.05) with the cocopeat medium thickness.
is affected by the frequency of fertilizer (Table 2). 
can show the growth of plant height and leaf area have better than the six days. 
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-in (DSAASTAT version 1.101) 
 use correlation, regression analysis, 
Ms. excel macro add-in (DSAASTAT version 1.101) 
RESULTS AND DISCUSSION 
 
and temperature were initiated in October 2014 and ended in 
are supports 
are a big influence on the growth and tuber form of 
0-90%, and need a night temperature of 10
(Otazu, 2010)
January, 2015. 
 
Laboratory test result Information
5.3 
644.102 
 86.99 
84.255 
 H2O of cocopeat media is acid. Cocopeat media have a cation 
is as high as 84.26 me %. The content of available 
10 ppm. 
otato 
plant height and leaf area of potato were not significantly 
 The growth of plant high and leaf area 
The frequency of fertilizer
ltiple Range 
(Onofri et al., 
(Onofri 
during the growing 
-
. 
 
 
Acid 
very high 
very high 
very high 
 once in three days 
The frequency of 
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fertilizer once in three days to provide the availability of macro and micro nutrients were sufficient 
to be absorbed by the roots of potato. 
 
Table 2. Plant height, leaf area, number of stolons and number of tubers 
Treatmens 
Plant height 
(cm) 
Leaf area 
(cm2) 
Number of 
stolons 
(stolon plant-1) 
Number of mini 
tubers 
(tubers plant-1) 
Media Thickness Treatments 
10 cm 40.58 a 3,180.59 a 9.17 a 4.63 a 
15 cm 43.13 a 3,739.41 a 8.85 a 3.81 a 
20 cm 46.63 a 5,265.21 a 9.85 a 5.04 a 
Frequency of Fertilizer Treatments 
3 days 47.20 a 4,890.20 a 10.02 a 5.27 a 
6 days 39.69 b 3,233.27 b 8.55 a 3.71 b 
interaction (-) (-) (-) (-) 
CV (%) 16.29 35.32 19.63 23.12 
Description: The number followed by the same letter in the column and row are different 
according to DMRT α 0.05,  (+) showing interaction between treatments. 
 
The availability of adequate nutrients would be easily absorbed by roots and then used 
for metabolic processes that took place inside the plant body. These metabolic processes include 
the process of formation of dry matter (photosynthesis) used for the enlargement and division of 
plant cells(Chang et al., 2011). One of the appearance of the process of plant cell division and 
enlargement was the growth of plant height. 
One of the essential macro nutrients present in Sundstrom nutrients is nitrogen. Nitrogen 
is needed by plants for vegetative growth such as the plant height and leaf area. Nitrogen is the 
main component in leaf chlorophyll, so that if nitrogen is fulfilled then the leaf growth will be better 
and photosynthesis process will be good process. The main function of the leaf is as an 
important organ in photosynthesis in which the greater the leaf the sun's capture and C02 fixation 
are higher, so that large photosynthesis will effect on large assimilate yields as well, and 
continuously processed in the formation of tubers (El-Latief et al., 2011). 
Nitrogen is an essential macro nutrient important in the vegetative growth phase. The 
nitrogen derived from the nutrient solution is absorbed by the plant in the form of Nitrate (NO3
-) 
and Ammonium (NH4
+). Nitrogen is a macro nutrient plays an important role on the development 
of canopy and the accumulation of dry weight of plants(Dianawatiet al., 2013). 
 
Number of Stolons and Number of Mini Tubers 
The result showed that the number of stolons and the number of mini tubers per plant 
were not significantly different (P ≤ 0.05) with the cocopeat medium thickness. Stolon formation 
was also not influenced by the frequency of nutrition, but the formation of mini tubers was 
influenced by the frequency of nutrients (Table 2). The frequency of fertilizer once in three days 
can form a larger number of tubers compared with the frequency of nutrients once in six days.  
Macro and micro nutrient is the most important nutrient in the formation of energy in the 
process of photosynthesis that is mainly the formation of protein, leaf chlorophyll, and tubers 
(Chang et al., 2011). Chlorophyll is formed from carbon, nitrogen and magnesium as the central 
atom of chlorophyll. Nitrogen and magnesium elements are available in the applied nutrient 
solution. Chlorophyll is a light harvesting organs in the process of light reactions inside thylakoid 
to form energy ATP and NADPH(Ramírezet al., 2014). The more chlorophyll is formed then the 
process of energy formation will also be large and energy is used for the fixation of CO2 which 
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forms carbohydrates that is function for enlargement and formation of new orga
formation of stolon in potato plants. Potato tuber is a form of energy storage contained at the end 
of the stolon, so that at the end of the stolon will swell to form a potato tuber
 
Root Lenght and Stolon Effectivity
Figure 2 showed that the thickness cocopeat medium of 20 cm combined with 
frequency of fertilizer once in three days stimulated root growth of potato
affected by the cocopeat characteristic of porus so that the nutrient solut
cocopeat medium. The medium thickness of cocopeat was 20 cm
in three daysraised the roots of potatoes by stimulating the roots of potatoes growing up to the 
bottom of the media to absorb water and
media.The root length variables are significantly influenced by the treatment of planting media. 
Planting media in general has two functions, namely as a place of grown and suppliers of nutrient 
for the growth of plants. In this study, treatmen
frequency of fertilizer once in three day
medium will increase the root length and weight of the root, the thickness of planting medium, the 
more nutrient storage capacity, therefore the management of water supply and good nutrient 
solution so that the plant growth will optimal
considered for yield of mini tubers can be optimal. The timing of fertilizer is very influential in the 
availability of macro and micro nutrients. 
thickness and frequency of fertilizer. The best stolon effectiveness had been seen in the 
thickness treatment of medium 15 cm and 20 cm with the frequency of fertilizer once in three 
days. The point focus on the statement showed i
 
 
Figure 2. Root lenght and stolon effevtivity of potato (K1F1: Thickness media 10 cm with 
frequency of fertilizer once in 3 days, 
fertilizer once in 6 days, 
in 3 days, K2F2: Thickness media 15 cm with 
K3F1: Thickness media 20 cm with 
Thickness media 20 cm with 
different according to DMRT α 0.05.
 
Correlation and Regression 
 Based on the results of the correlation test (Table 3
was positively correlated with the growth variable significantly. This was also demonstrated by 
simple linear regression tests showing that the number of mini tubers produced were influenced 
by growth variables such as plant height, leaf area, stolon number, 
forming positive linear curves (Figure 3). However, the root length variable has not shown any 
real effect based on simple linear regression test.
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 and stolon effectivity
ion to be at the bottom of 
 and frequency of fertilizer
 nutrients that existed at the bottom of the cocopeat 
t of medium thickness ofcocopeat 20 cm and the 
 could increase root length. The thickness of planting 
(Ginting, 2009).Timing of nutrition needs to be 
The effectiveness of stolon was influenced by media 
n the time of giving the fertilization.
 K1F2: Thickness media 10 cm with 
K2F1: Thickness media 15 cm with frequency of fertilizer once 
frequency of fertilizer once in 6 days, 
frequency of fertilizer once in 3 days, K3F2: 
frequency of fertilizer once in 6 days). The Signifficant 
 
), the number of mini 
and stolon effectiveness 
 
ns such as the 
kson, 1999). 
the 
. It 
 once 
 
 
frequency of 
tubers produced 
Faculty of Agriculture University of Asahan, 
 
Table 3. Correlation value between variable growth and 
Variable PH 
PH 1 
LA 0.88** 
RL 0.70** 
NST 0.66** 
SE 0.54** 
NTP 0.74** 
Description: PH =Plant height; LA = Leaf area; RL = Root length; NST = Number of stolons; SE = 
Stolon effectivity; NTP = Number of 
level 5% and 1% (α = 
 
Figure 3. A = Regression graphic relation of plant height with number of mini tubers; B = Graphic 
relation of leaf area with number of mini tubers; C = Graphic relation of rootlength with 
number of mini tubers; D = Graphic relation of 
tubers; and E = Graphic relation of 
ISSN 0216-7689 
16 
mini tuber yield of potato
LA RL NST 
 
 
 
1  
 
0.89** 1  
0.61** 0.49* 1 
0.46ns 0.36ns 0.36ns 
0.66** 0.54* 0.86** 
mini tubers per plant, *, **=Significant different at 
0.05 and 0.01). 
 
number of stolons with number of mini 
stolon effectivity with number of mini tubers
 
SE NTP 
  
  
  
  
1 
 
0.78** 1 
 
 
. 
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 Leaf area was known to have a positive relationship to the number of mini tubers were 
formed (r = 0.66**). Leaf area is a source form on each plant, because it is the place where the 
process of energy generation through the process of photosynthesis. The wider the leaf of the 
plant then it can be ascertained the energy that is formed the greater. This was confirmed by the 
positive linear relationship between leaf area and the number of mini tubers formed ie Ŷ = 0.0005 
XLA + 2.44 (R
2 = 0.43**). 
The relationship between the number of stolons formed by the number of mini tubers 
produced has a very high correlation rate with r = 0.86**. Then followed by stolon effectiveness 
with r = 0.78**.This result was reinforced by a linear regression model between the number of 
stolons and the effectiveness of stolon with the number of mini tubers produced, Ŷ = 0.68 XNST + 
1.86 (R2 = 0.74**) and Ŷ = 0.12 XSE + 1.21 (R
2 = 0.61**). 
 
Multiple Regression Analysis 
To know the model of relationship between variables of mini tubers with growth variable 
used multiple regression analysis. Based on the multiple regression result, the variabel with 
significant effect on the number of mini tubers are number of stolons and stolon effectivity (Table 
4). Based on multiple regression test, it could be seen that the model of growth variables of 
potato plant with the number of mini tubers produced, Ŷ = -4.21588** - 0.00338 XPH
ns + 0.00003 
XLA
ns – 0.00377 XRL
ns + 0.52317 XNST
** + 0.08233 XSE
**(R2 = 0.99**). 
 
Table 4. The affecting factors to the number of micro tuber per plant based on the multiple 
regression analysis 
Parameter Estimate Note 
Intercept -4.21588 ** 
Plant height -0.00338 ns 
Leaf area 0.00003 ns 
Root lenght -0.00377 ns 
Number of stolon 0.52317 ** 
Stolon effectivity 0.08233 ** 
R2 0.99 ** 
Remarks: (ns) and (**) showed no significant and the significant difference of 1% ( α = 0.01). 
 
 
CONCLUSSION 
The thickness of cocopeat did not affect the growth and the number of mini tubers that 
formed. The frequency of nutrients once in three days gives better the growth and number of mini 
tubers compared with the frequency of nutrients once in six days. The formed of mini tubers has 
correlation with plant height, leaf area, root lenght, number of stolon, and stolon effectivity.The 
model of regression between the number of mini tubers formed with growth variables is Ŷ = -
4.21588** - 0.00338 XPH
ns + 0.00003 XLA
ns – 0.00377 XRL
ns + 0.52317 XNST
** + 0.08233 XSE
** (R2 = 
0.99**). 
 
 
REFFERENCE 
Chang, D.C., Cho, I.C., Suh, J.T., Kim, S.J., Lee, Y.B. 2011. Growth and Yield Response of 
Three Aeroponically Grown Potato Cultivars (Solanum tuberosum L,) to Different Electrical 
Conductivities of Nutrient Solution. Am. J. Pot. Res. 88, 450–458.  
DOI: http://dx.doi.org/10.1007/s12230-011-9211-6. 
 
Faculty of Agriculture University of Asahan, ISSN 0216-7689 
18 
 
Dianawati, M., S. Ilyas, G. A. Wattimena, dan A. D. Susila. 2013. Production of Mini Tubers 
Potato under Aeroponic Through Optimum Dose Determination of Nitrogen Leaf Fertilizer. 
Journal of Horticulture, 23 (1), 47-55. 
El-Latif, K.M.A., Osman, E.A.M., Abdullah, R., and el Kader, N.A.  2011. Response of potato 
plants to potassium fertilizer rates and soil moisture deficit. Advances in Applied Science 
Research, 2 (2), 388-397. http://www.imedpub.com/articles/response-of-potato-plants-to-
potassium-fertilizer-rates-and-soil-moisture-deficit.pdf. 
Fernie, A.R. and Willmitzer, L. 2001. Molecular and Biochemical Triggers of Potato Tuber 
Development. Plant Physiol, 127, 1459-1465. DOI: http://dx.doi.org/10.1104/pp.010764. 
Fatchullah, D. 2017. Pengaruh Kerapatan Tanaman terhadap Pertumbuhan dan Hasil Benih 
Kentang (Solanum tuberosum L.) Generasi Satu (G1) Varietas Granola. Planta Tropika: 
JurnalAgrosains (Journal Of Agro Science), 5 (1), 15-22. DOI: 10.18196/pt.2017.067.15-22 
Getie, A.T., Dechassa, N., Tana, T. 2015. Response of Potato (Solanum tuberosum L,) Yield and 
Yield Components to Nitrogen Fertilizer and Planting Density at Haramaya, Eastern 
Ethiopia. Journal of Plant Sciences 3 (6), 320-328. DOI: 10.11648/j.jps.20150306.15. 
Ginting, C.S. 2009. Effect of Sand Media Thickness on Growth and Quality of Cynodondactylon 
L. Thesis. Faculty of Agriculture. Bogor Agricultural Institute. Bogor. [Not Publish]. 
Jackson, S.D. 1999. Multiple Signaling Pathways Control Tuber Induction in Potato. Plant 
Physiology 119, 1–8. DOI: http://dx.doi.org/10.1104/pp.119.1.1. 
Kenneth F. K. dan K. C. Ornelas. 2012. World History of Food. Cambridge University Press, 
2210p.ISBN: 9780521402163. 
Kristijono, A. 2010. Utilization of Peat as a Growing Media BITUMAN (Independent Seeds) In 
Order To Support Critical Land Rehabilitation, Research Report, Center for Land Resource 
Management, Territory, and Disaster Mitigation. Agency for Assessment and Application of 
Technology. Jakarta. [Not Publish]. 
Muriithi, M.M. and Irungu, J.W. 2004. Effect of integrated use of inorganic fertilizer and organic 
manures on Bacterial Wilt Incidence (BWI) and tuber yield in potato production system on 
hill slopes of central Kenya. J. Mountain Science 1, 81-88. DOI: 
http://dx.doi.org/10.1007/BF02919363. 
Onofri, A., E. Pannacci. 2014. Spreadsheet tools for biometry classes in crop science 
programmes. Communications in Biometry and Crop Science 9 (2), 43-53. 
http://agrobiol.sggw.pl/~cbcs/articles/CBCS_9_2_1.pdf. 
Otazu, V. 2010. Manual on Quality Seed Potato Production Using Aeroponics. International 
Potato Center (CIP). Lima, Peru. 42p.  ISBN: 978-92-9060-392-
4.DOI: http://dx.doi.org/10.4160/9789290603924. 
Ramírez, D.A.,Yactayo, W., Gutiérrez, R., Mares, V., De Mendiburu, F., Posadas, A., Quiroz, R. 
2014. Chlorophyll concentration in leaves is an indicator of potato tuberyield in water-
shortage conditions. ScientiaHorticulturae 168, 202–209. DOI: 
https://doi.org/10.1016/j.scienta.2014.01.036. 
Sayaka, B. dan J. Hestina. 2011. Obstacle of Certified Seed Seed Adoption for Farmer Potato 
Enterprises. J. Agro Economics 2 (1), 27-41. 
Struik, P.C. and Wiersema, S.G. 1999. Seed potato technology. Wageningen Pers. Wageningen, 
the Netherlands, 383p. ISBN: 978-90-74134-65-1. DOI: https://doi.org/10.3920/978-90-
8686-759-2 
Wahome, P.K., Oseni, T.O., Masarirambi, M.T. and Shongwe, V.D. 2011. Effects of Different 
Hydroponics Systems and Growing Media on the Vegetative Growth, Yield and Cut Flower 
Quality of Gypsophila (Gypsophila paniculata L.). World Journal of Agricultural Sciences 7 
(6), 692-698. https://www.idosi.org/wjas/wjas7(6)/9.pdf. 
BERNAS Agricultural Research Journal – Volume 15 No 1, 2019 
19  
 
 
Wijayani, A. and W. Widodo. 2005. Efforts to Improve the Quality of Some Tomato Varieties with 
Hydroponics Cultivation System. Research Report. Faculty of Agriculture. UPN. 
Yogyakarta [Not Publish]. 
Zamzami, A., R. Rogomulyo., S. Purwanti. 2016. The Effect of Fertilization Time and Kinds of 
Manure on the Growth and Yield of Black Soybean (Glycine max (L.) Merrill)Vegetalika 5 
(1), 13-22. https://jurnal.ugm.ac.id/jbp/article/view/24651/16011. 
